Introduction
South Africa has been exposed to political violence, oppression and Apartheid marginalization for 46 years (Mandela 1994) . The Population Registration Act of 1950 required South Africans to be classified into distinct population groups (White, Black African, Indian or Colored (i.e., mixed ancestral origin)). The classification was based on appearance, social acceptance, descent and linguistic ability and determined people's residential area, discriminatory measures against them and in turn their identities and livelihoods (Christopher 1994; Lester, Nel and Binns 2000; Roberts 2001 ). In 1953, the Reservation of Separate Amenities Act provided a legal basis for the separation of public and private services between Whites and nonWhites. The same year, the Bantu Education Act reinforced inequalities in the education system through the separation of educational facilities between Whites and non-Whites and inferior provision of facilities and resources for Black schools. The Apartheid era led to major differences in the living conditions of these population groups in terms of quality of life, socio-economic status and health (May and Govender 1998; Cameron 2003; Chopra et al. 2009; Richter et al. 2009 ). In the post-Apartheid era, some of these distinctions are still apparent.
At the end of Apartheid and with a new democratic government in 1994, South Africa began experiencing socio-economic and political changes as well as a rapid urbanization (Jenkins 1997; Seekings 2000) . Socio-economic and education reforms targeting the disadvantaged population (mainly Black Africans and Mixed Ancestry) have been implemented in order to alleviate poverty and reduce inequalities. These policies have included fiscal redistribution towards specific areas of need, social policies directed towards the poor, old-age pensions, child support grants, public health care and education (May 2000; Leibbrandt, Wegner and Finn 2011) . These programs have aimed to address issues such as lack of schools and school-related facilities and resources, and to improve health service facilities and access to water and sanitation, job creation, economic empowerment, housing conditions, welfare of children, and adult education (May 2000; Cameron 2003 ).
The existing evidence on the impact of these social and political reforms shows that extreme poverty and inequality increased between 1994 and 2000 (Hoogeveen and Özler 2004; Meth and Dias 2004; Bhorat and Kanbur 2006) . The Gini coefficient (a measure of inequality) also increased in South Africa from 57.8 in 2000 to 63.1 in 2009 (World Bank 2014 . Perhaps more importantly, within-population group inequality has increased, especially among the Black African population (Bhorat and Kanbur 2006; Leibbrandt, Wegner and Finn 2011) . Poverty results are mixed and this is mainly due to the variety of indicators used to measure poverty (headcount poverty measures, income, expenditure, and multidimensional poverty index). Headcount poverty measures have shown that, after increasing between 1995 and 2000, the proportion of the population living on less than 1$/day significantly decreased from 2000 to 2011, despite a plateau from 2006 to 2009 (Hoogeveen and Özler 2004; UNDP 2013) . However, these measures do not capture the depth and intensity of poverty for those living below the poverty line. Although access to public health and social services has improved, there has been a rise in unemployment against a background of economic decline since 1994 (Meth and Dias 2004; Bhorat and Kanbur 2006; OECD 2013 ).
Poverty and inequality in South Africa has been well researched (Hoogeveen and Özler 2004; Meth and Dias 2004; Bhorat and Kanbur 2006) . Socio-economic inequalities can be seen from the individual to the societal level and can be measured objectively and/or subjectively (Posel and Rogan 2013) . However, so far, there has been much focus on identifying inequalities at the individual and household levels (Richter et al. 2009; Statistics South Africa 2011) . Less is known about inequalities at higher levels of aggregation such as the neighborhood despite the fact that many policies have been implemented at this level.
It is important to understand neighborhood inequalities because detrimental neighborhood environments can have a negative impact, especially on children and adolescents' development, including physical health, well-being, cognitive development, and school achievement as well as emotional and behavioral outcomes (Brooks-Gunn et al. 1993; Brooks-Gunn and Duncan 1997) . Negative exposures during childhood and adolescence can, in turn, deeply affect quality of life in adulthood and subsequent generations (Barbarin 2003) .
The city of Johannesburg was known as a divided city during the Apartheid era. The population was segregated into different geographical areas according to population group, national origin, and social class. This led to major differences in the socioeconomic conditions of each area with the poor areas lacking in services and infrastructure (Beall, Crankshaw and Parnell 2000; . The former Black township, Soweto (SOuth WEstern TOwnship), was officially incorporated into the City of Johannesburg in 2000. Understanding how socio-economic inequalities are experienced across population groups as well as between geographical areas within this developing city is therefore important to comprehending the evolution of urban inequalities in South Africa in the post-Apartheid era.
The aim of this study was to assess self-perceived neighborhood deprivation related to the economic, social and school environments of adolescents from the Birth to Twenty Plus cohort-specifically, aged 18 years-living in the area of Johannesburg and Soweto and to consider population group and geographic differences in these assessments. This study is the first to use a quantitative tool to measure selfperceived deprivation at the neighborhood level amongst adolescents in South Africa. It is also the first cohort that has grown up in the post-Apartheid era. Therefore it is socially very important to understand their perceptions of their environments as they enter adulthood, as well as more broadly to examine perceptions of living in this rapidly changing urban environment with its context of economic and social instability. The findings will identify leverage points for the implementation of adequate policies to target the reduction of neighborhood inequalities for urban South African adolescents.
Methods Setting
Johannesburg-Soweto is situated in the Gauteng province, one of nine provinces in South Africa. Despite having the smallest land area, Gauteng province is the most populous province, and Soweto-Johannesburg is the largest urban area in the country. The population of the Gauteng province is composed of 77.4 percent Black Africans, 15.6 percent Whites, 3.5 percent "Colored," 2.9 percent Indian/Asian and 0.7 percent other (Statistics South Africa 2011). Although the city of SowetoJohannesburg has the highest human development index compared to six other cities in South Africa (City of Johannesburg 2005), there are extreme inequalities within the population (Beall, Crankshaw and Parnell 2000) , with high rates of poverty, unemployment, violence and crime (de Wet et al. 2008 ). This paper focuses on neighborhoods within the area of Johannesburg-Soweto. In this study, neighborhood was defined for each individual as an area that is approximately 2 kilometers from the participant's house in every direction. This radius was chosen as it is the distance from the residence that can be walked in approximately 20 minutes (Sheppard et al. 2010 ). This definition was reached based on qualitative work conducted with the cohort. As part of this research, adolescents were asked to draw what they perceived to be part of their neighborhoods. Participants expressed that their neighborhood environment included both the geographical area and social networks within that specific area. Although this paper used a seemingly geographical definition of neighborhood, the study also aimed to assess perceptions of participants' place of residence as a community.
Participants
The data in the present study come from adolescents enrolled in the Birth to Twenty Plus (Bt20+) cohort, who were born and are still residing in urban Johannesburg-Soweto. Bt20+ is a longitudinal cohort study (n=3273) of births occurring April-June 1990 to mothers who were permanent residents of Johannesburg-Soweto. Children have now been followed for 24 years. Bt20+ study is an extension of the Bt20 cohort (as the study has been extended beyond 20 years), which has been described in detail elsewhere (Richter et al. 2007) . Bt20 is the largest and longest running cohort study of child health and development in Africa and its longitudinal design brings a unique opportunity to analyze the changing role of socio-economic status (SES) on health in childhood and adolescence. Wealthier White participants are under-represented, as all mothers in the cohort were recruited from public antenatal facilities, which wealthy women did not typically attend (Richter et al. 2007 ). The attrition rate in this study was estimated to be around 30 percent when participants were aged 16 years old (Richter et al. 2007 ). Members of the cohort completed an interviewer-administered questionnaire on household and neighborhood SES (Sheppard et al. 2010 ) when they were aged 16 and repeated at 18 years. 
Socioeconomic Status Measures

Neighborhood SES Measures
The measure of neighborhood SES represents a challenge in urban areas especially in low-and middle-income countries. To date, very limited tools exist to evaluate neighborhood SES. We assessed neighborhood SES using a novel questionnaire adapted to the urban South African context. This questionnaire was developed for use in 2006 and was applied to a sub-sample of the cohort. It was reapplied to the whole cohort in 2008 which is the focus data collection wave of this study. The design of the questionnaire was based on qualitative work conducted with the cohort when they were aged 15 years (Sheppard et al. 2010) . Questions related to the economic environment (type of housing, services, facilities, neighborhood problems, etc.); social environment (crime, crime prevention measures, social support, happiness, etc.) and school environment (safety, facilities, etc.) within their neighborhoods. The neighborhood SES indices created in this study have also been used and related to health issues such as systolic blood pressure and anthropometric measures (Griffiths et al. 2012; 2013) .
Household SES Measures
Caregiver (maternal, paternal or other caregiver) education level was assessed as an indicator of household SES. Caregiver education was self-reported by the caregiver when the adolescents were aged less than 18 years old and reported by the adolescents when aged 18 years or more.
Individual Measures
We collected data on gender, age, place of residence and population group. Population group of the child was identified by the mother as Black African, White, "Colored" or Indian (terms used in the Bt20+ questionnaire) around the time of birth. A decision was made to use the term "Mixed Ancestry" instead of "Colored" for the purposes of this paper.
Statistical Analyses
Data Management
Neighborhood SES indices (e.g., neighborhood economic index, neighborhood availability of services index, neighborhood problem index, neighborhood security index, neighborhood social support index, school economic index, school problem index) were created using Principal Component Analysis (PCA) applied to proxy indicators of the neighborhood environment in order to avoid problems of colinearity in the multivariate analyses as there were over 100 questions assessing different aspects of the neighborhood environment in the questionnaire. These were built on indices developed by Griffiths et al. (2012) (see Table 1 ). There is a debate around the use of indices for measuring SES over individual SES variables (Sheppard et al. 2009 ). Creating SES indices inevitably loses part of the information collected in the data relating to SES, however when a large number of measures are collected, the use of indices allows statistical models to be more parsimonious.
The neighborhood economic index, availability of services index and problem index reflect the economic aspects of the neighborhoods. The security index and neighborhood social support index reflect the social aspects of the neighborhoods. The school environment aspects are reflected by the school economic index and the school problem index. For each index, the first component score was extracted and the assumption that all eigenvalues should be above 1 was verified. We then created tertiles for each index. The first tertile of each index always represents the most disadvantaged neighborhoods. For example, the third tertile of the neighborhood security index reflected higher socio-economic status with more sophisticated and elaborate security measures used in the neighborhood.
We created a categorical variable for caregiver education using the information given (less or equal to primary school, secondary school, higher education).
We created a categorical variable for place of residence denoting adolescents living in Soweto, the rest of Johannesburg metropolitan municipality, or outside of the City of Johannesburg metropolitan municipality.
This was done using a geographical mapping system via Google (https://maps.google.co.za/) and a South African postal code system (http://postalcodez.co.za/). For the analyses, we used a dichotomous variable (Johannesburg vs. Soweto). Neighborhood availability of services index: primary and secondary schools; hospitals, health centers; community centers; sports facilities; parks; street lighting; piped water; policing.
Neighborhood problem index: traffic congestion; road safety; sewerage; illegal dumping; pollution, overcrowding; in-migration of non-South Africans; homelessness; repossession of properties; unemployment; prostitution; alcohol/drug abuse; shebeens (bars); and gangs.
Neighborhood social support index: liveliness, spirit and trust levels in the neighborhood; whether neighbors help in a time of need; whether neighbors could be trusted to look after their house; happiness and level of pride in the neighborhood.
Neighborhood security index: whether most households to prevent crime keep weapons; employ security; have dogs; have fences; security doors; barred windows; or security lights.
Neighborhood school economic index: government or private school; safety at school; swimming facilities; library; computer rooms; activities; science labs; sports fields.
Neighborhood school problem index: poor academic standards; lack of resources; lack of discipline; overcrowding; lack of dedicated teachers; teachers who cannot teach well; bullying; bunking off (absenteeism); smoking; alcohol; drugs; weapons; violence; teen pregnancy; rape; and sexual relationships between learners and teachers.
Data Analysis 2013 (out of 3273) Bt20+ participants completed the neighborhood SES questionnaire at age 18. Those with data on population group, age, gender, place of residence, caregiver education, and neighborhood SES were included in the current analyses (see the flow diagram of exclusions in Figure 1 ). The breakdown of participants by population group was 81.1 percent Black Africans (n=1633), 6.2 percent Whites (n=126), 11.2 percent Mixed Ancestry (n=225) and 1.5 percent Indians (n=29). Information on caregiver's education was missing for 161 cases due to the fact that contact was required with the caregiver as well as the adolescent to ascertain this information. Indian participants were removed from the univariate and multivariate analyses due to their small sample size (n=29) but were included in the descriptive analysis. Adolescents living outside of the area of metropolitan Johannesburg and Soweto were also excluded from the univariate and multivariate analyses (n=191) in line with the aim of this study, which was to compare living conditions of adolescents living only in those two areas (Soweto was chosen because of its history as a Black Township area). For the neighborhood security index, 542 observations were either missing or "don't know" answers and were therefore removed in order to run the principal component analysis (PCA). For the neighborhood school environment indices, the sample size was also significantly reduced, as approximately 680 adolescents were not attending school anymore. These cases were removed for analysis purposes for the relevant indices. Descriptive statistics were performed on neighborhood SES and caregiver education data, and on individual data. Associations between population group, caregiver education or place of residence and the neighborhood SES tertile measures were examined using ordered logistic regression or generalized ordered logistic models when the parallel regression assumption was violated. Initial unadjusted models were explored followed by multivariate analyses. The explanatory factors modelled were gender, place of residence, caregiver education and population group. The analyses were performed first on the whole sample and then stratified by population group and place of residence. The decision to stratify was based on the hypothesis that socio-economic and school neighborhood perceptions will differ by population group and place of residence and therefore that different patterns will be observed. All analyses were conducted using Stata version 12.
Results
Descriptive Statistics
In terms of neighborhood economic environment, Table 2 shows that the majority of Black African and Mixed Ancestry adolescents lived in government housing (37.9 percent and 30.1 percent respectively) and improved government housing (34.4 percent and 29.1 percent respectively) while White adolescents lived predominantly in bond housing (privately owned), flats or townhouses (95.0 percent). Half of the Indian adolescents lived in bond housing, flats or townhouses (51.7 percent).
Around half of the Black African, Mixed Ancestry and Indian sample reported living in good condition housing (49.1 percent, 47.3 percent and 51.7 percent, respectively) as opposed to 77.0 percent in the White sample. Fewer White adolescents perceived themselves as poor (4.8 percent) compared with 13.6 percent and 16.8 percent of Black African and Mixed Ancestry adolescents, respectively.
Significantly more Black African adolescents than Whites reported that their neighborhoods had low availability of public services such as primary and secondary schools, health facilities such as hospitals and primary health clinics, and community and recreational facilities (see Table 2 ). The same tendency was seen for Mixed Ancestry adolescents in comparison to Whites. Black African, Mixed Ancestry and Indian adolescents reported a lower availability of sports facilities, park and police officers patrolling neighborhood in comparison to Whites. Mixed Ancestry, Black African and Indian groups experienced more problems in their neighborhood compared to the White group. The main problems reported were unemployment, alcohol abuse, shebeens (bars), drugs, gangsterism and illegal dumping. Although similar patterns were observed between Black African and Mixed Ancestry adolescents, the prevalence of problems related to drugs and gangsterism was higher in the Mixed Ancestry group: 79.6 percent and 74.2 percent of Mixed Ancestry adolescents reported problems with drugs and gangsterim, respectively, compared to 60.1 percent and 59.9 percent in the Black African group. The prevalence of problems related to prostitution was higher in the Mixed Ancestry group (19.2 percent) compared to the White group (7.9 percent).
In terms of neighborhood social environment, Black African and Mixed Ancestry groups were more likely to report feeling unsafe in their neighborhood (13.6 percent and 13.9 percent, respectively) as opposed to 5.6 percent in the White group (Table 2) . A high amount of neighborhood crime was reported by 31.7 percent of the Mixed Ancestry sample and 22.7 percent of the Black Africans, which was significantly different from the White sample (7.9 percent). Black African, Mixed Ancestry and Indian adolescents reported spending time with their friends more often than White adolescents. Indeed, 36.2 percent of Black African adolescents, 48.7 percent of Mixed Ancestry adolescents and 51.8 percent of Indian adolescents reported spending time with their friends on a daily basis as opposed to 13.5 percent in the White group. The atmosphere in the neighborhood and the community spirit was reported predominantly as lively and strong in the Black African, Mixed Ancestry and Indian groups. For instance, the community spirit was reported as strong by 38.4 percent of Black African adolescents and 35.3 percent of Mixed Ancestry adolescents as opposed to 9.5 percent in the White group. The prevalence of security measures used to ensure safety was high across the different population groups although noticeably higher in the White group. Among the Black African and Mixed Ancestry groups, the security measures mainly adopted were dogs, high walls and barred windows.
The proportion of adolescents who reported feeling unsafe or only moderately safe at school was substantial at 19.3 percent ( Table 2 ). The proportion of adolescents feeling unsafe was higher in the Black African (6.5 percent) and Mixed Ancestry (2.6 percent) groups compared to Whites (1.0 percent). Black African and Mixed Ancestry adolescents reported experiencing more problems at school such as teenage pregnancy, violence, bullying, weapons, poor educational environment (lack of discipline, teachers who cannot teach well, lack of dedicated teachers, poor academic standards, teachers under the influence of alcohol during teaching hours) in comparison to Whites. 
Multivariate Analyses
Self-Perceived Neighborhood Economic Environment
Total Sample Highly significant associations were found between population group and the three neighborhood economic indices (neighborhood economic index (p<0.0001), neighborhood availability of service index (p<0.0001), and neighborhood problem index (p<0.0001)) in the adjusted models (Table 3) 
Black African Adolescent Subsample
The same patterns were observed in the subsample of only Black African adolescents. Strong associations were found between the caregiver's education and the three neighborhood economic indices (Table 3) . Living in metropolitan Johannesburg rather than Soweto increased the odds of having a higher economic index (OR=1.74 [1.02-2.95]). After adjustment for caregiver education, there was no significant difference in neighborhood availability of services and problems between Black Africans living in metropolitan Johannesburg and those living in Soweto.
Perceptions of the neighborhood problem environment differed by gender. Black African females were more likely to report lower problems in comparison to Black African males (OR=1.24 [1.02-1.52]). 
Self-Perceived Neighborhood School Environment
Total Sample
Perceptions of the neighborhood school environment differed by population group and caregiver education ( Perceptions of the school problem environment also differed by gender, with females displaying higher odds of reporting fewer problems at school in comparison to males (OR=1.55 [1.22-1.97]).
Black African Adolescent Subsample
In Black Africans, lower caregiver education was associated with perceptions of a lower school economic environment. Living with a caregiver who completed no education or only primary school versus having higher education reduced the odds of having a higher economic school environment by 81 percent (OR=0.19 [0.10-0.37]).
There were no significant economic differences in school environments between metropolitan Johannesburg and Soweto after adjusting for caregiver education.
The neighborhood school problem index was associated with caregiver's education and place of residence. Lower caregiver education was associated with perceptions of more problems at school. Living with a caregiver who completed no education or only primary school reduced the odds of reporting fewer problems at school by 55 percent (OR=0. 45 [0.27-0.76] *Adjusted for gender, population group, caregiver education and place of residence ** Adjusted for gender, caregiver education and place of residence
Discussion
The purpose of this research was to determine adolescents' perceptions of their socio-economic and school neighborhood environments and to collate experiences of living in a transitioning urban environment. This dataset provided a unique opportunity to examine deprivation at the neighborhood level in adolescents who were born in 1990-as Nelson Mandela was being released from prison and Apartheid was ending. While there is evidence of a national collective identity among adolescents living in Johannesburg (Norris et al. 2008) , there remain extreme differences in the economic well-being of South Africans with large differences across population groups' socio-economic environments. The study shows that the adolescents' responses to questions on neighborhood socioeconomic and school environments are statistically significantly different according to population group, gender, place of residence and level of caregiver education.
The neighborhood socio-economic findings of this study are strongly suggestive of underlying inequalities among adolescents living in this area, with the Black African and Mixed Ancestry groups still being the most disadvantaged. South Africa is known as being the most unequal society in the world (World Bank 2014). Black African and Mixed Ancestry adolescents reported a lower overall neighborhood economic environment (i.e., they were less likely to have a higher neighborhood economic index, high availability of services, and low neighborhood problems) as well as a less favorable social support environment in comparison to Whites. When examining socio-economic differences among Black African adolescents only, differences were seen in terms of perceptions of economic status between those living in metropolitan Johannesburg versus those living in Soweto. Black African adolescents living in metropolitan Johannesburg reported more favorable environments. These perceptions may be associated with the level of development of the place of residence, with Soweto being less economically developed and displaying high rates of poverty compared to metropolitan Johannesburg (City of Johannesburg 2014). However, no differences were seen between the two places in terms of social support environment, neighborhood availability of services or level of neighborhood problems.
These results corroborate with the literature on socio-economic inequalities in South Africa, which demonstrates that since 1994 inequality has worsened (Mooney and Gilson 2009 ) and disparities within specific population groups have widened (May 1998; Bhorat and Kanbur 2006; Leibbrandt, Wegner and Finn 2011) . However, the present study highlights new results in relation to the social environment. Namely, while Black African and Mixed Ancestry adolescents reported a less favorable economic environment, they also experienced a more favorable social environment in terms of community spirit, time spent with friends and liveliness compared to their White peers, although the overall social support environment was lower in Black and Mixed Ancestry adolescents. This might come from the fact that the social support index incorporated dimensions of both trust towards neighbors and community atmosphere (community spirit, liveliness, happiness, etc.), which generated divergent responses. This study also demonstrates perceived inequalities in the school environment. Black African and Mixed Ancestry adolescents reported studying in a less favorable school environment (less likely to have a higher school economic index and low school problems) in comparison to Whites. Black African adolescents living in Soweto reported experiencing more problems at school than those living in metropolitan Johannesburg. The school economic environment, however, was not different between Black Africans living in metropolitan Johannesburg and Soweto after adjusting for caregiver education. This demonstrates that there is no place effect in neighborhood school economic environment but rather that caregiver education levels are different between the two areas. This fact suggests that adolescents with less educated parents who are living in Soweto are having the likelihood of poor educational outcomes being perpetuated across generations because of the quality of the school environments that they are experiencing.
The school findings discussed above have strong policy implications as the differences seen are not exclusive to population group. Rather, within the Black African group, living in Soweto is more likely to result in educational disadvantage compared to living in metropolitan Johannesburg. The school environment is an important part of an adolescent's neighborhood. The current study is in line with previous research showing that the school setting in South Africa can be hostile and unfavorable for education, with a lack of trained teachers, facilities and educational resources (Van der Berg 2002; Barbarin 2003; OECD 2013) . However, it also shows that there is varying quality in school environments. Although the abolition of Apartheid led to a decrease in political violence, this was replaced to some extent with community and interpersonal violence (Jenkins 1997; Seekings 2000; Seedat et al. 2009 ). Children in post-Apartheid South Africa were exposed to extreme violence and psychosocial distress (Lockhat and Van Niekerk 2000; Barbarin, Richter and de Wet 2001) . A core element of school integration is feeling safe while in the educational environment (Brookmeyer, Fanti and Henrich 2006; McNeely, Nonnemaker and Blum 2002) . In the present study, around 20 percent of adolescents feel unsafe or moderately safe at school. Furthermore, the school climate is a key determinant of school absenteeism and is inversely related to class and school size (Brookmeyer, Fanti and Henrich 2006) . In this study, around 65 percent and 40 percent of adolescents reported absenteeism and overcrowding, respectively, as issues in their schools. Demombynes and Özler (2005) showed that crime and socio-economic inequality are interconnected, and that within-group inequality is a significant predictor of violence (Seedat et al. 2009 ). The neighborhood problems (shebeens, alcohol abuse, illegal dumping, lack of park and sports facilities, lack of police officers patrolling the neighborhood) and school problems (lack of educational resources) reported in the current study corroborate with a previous qualitative participatory study on young adolescents' daily living conditions (Kruger and Chawla 2002) . Kruger and Chawla's (2002) study of young adolescents (10-14 years old) residing in low SES neighborhoods in the Greater Johannesburg region highlighted a multitude of problems in their daily lives. Some problems were ubiquitous (insufficient and unsafe place for play, presence of shebeens, alcohol abuse, harassment, poor waste management) and others were neighborhood-specific (drug abuse, unemployment, rape, lack of police station, lack of educational resources, etc.). All these problems resulted in a high level of fear towards the outside environment and adolescents felt restrained in the way they interact with their neighborhoods (Kruger and Chawla 2002 ). The current study shows that adolescents reporting higher crime are the ones more socio-economically disadvantaged. Furthermore, 81.3 percent of adolescents reported unemployment as an issue and this was mainly found in the Black African and Mixed Ancestry groups. The high level of crime and unemployment in this sample corroborate the findings of previous studies (Seekings 2000; Seedat et al. 2009 ), who reported that crime and unemployment are the issues predominantly facing South Africa. Around 30 percent of South Africa's population is unemployed (Statistics South Africa 2011) and youth unemployment remains a challenge. The present study adds to the literature by showing that Black Africans living in Soweto are the most vulnerable and experience the highest levels of crime out of all adolescents in the study.
A previous study in the Bt20 cohort revealed that, although housing, water and sanitation conditions have improved, socio-economic inequalities still exist at the household level (Richter et al. 2009 ). The present study strengthens the evidence for socio-economic inequalities within and between the different population groups at the neighborhood level based on adolescents' perceptions. It also brings unique information on Black Africans who have moved from Soweto to metropolitan Johannesburg compared to the ones still residing in Soweto and suggests that they have not gained in terms of social provision, availability of services, experiences of neighborhood problems or school provision. However they do appear to have reduced their economic disadvantage and experience less problems at school.
While gender differences in perceptions of the neighborhood socio-economic environment were not the primary aim of this study, some differences were apparent in the responses of males and females. Gender differences in the perception of neighborhood and school problem environments could be explained by the fact that males engage more with the outside environment and are therefore more aware of the existing problems. Females might spend less time outside due to their important social role within the household but also because of parents' fear towards the environment in which these girls reside and the potential risks that they may face. Previous qualitative studies highlighted that females are more cautious and experience a limited range of mobility compared to males (Bannerjee and Driskell 2002; Adams and Savahl 2013) .
Another key element is that population group differences remain despite controlling for caregiver education, gender and place of residence for all the neighborhood socio-economic and school environment measures, which reveal that the population group differences are not explained by differences in the education level of the primary caregiver, place of residence or gender.
Finally, although White participants reported more positive neighborhoods relative to Black African and Mixed Ancestry adolescents, it is important to highlight that they did not report perfect neighborhoods and improvements could be achieved.
Many qualitative studies have focused on children and adolescents' perceptions of their environment (Chawla 2001a; Kruger and Chawla 2002; Chawla and Driskell 2006; Adams and Savahl 2013) , however the current study is the first to assess quantitatively the neighborhood socio-economic and school environments in South Africa. Furthermore, this paper provides a thorough analysis of both the economic and social environment across different population groups. Although the neighborhood SES tool was developed to describe the environment in which the adolescents reside, it can have value in decision making regarding the allocation of resources to specific areas of need and for the definition of appropriate policies (Sheppard et al. 2010) . One limitation of this study, however, is the relatively low number of Indian adolescents, which precluded the inclusion of this group in the univariate and multivariate analyses. Further studies using oversampling techniques are urgently required to capture Indians' perceptions of their neighborhood SES environment. Further work could also explore more in depth the association between gender roles and perceptions of the neighborhood socio-economic environment.
Reducing neighborhood poverty, inequality and violence remains a challenge and a priority in the area of Johannesburg and Soweto. Improvements in the school environment may be an important means of addressing socio-economic disparities through promoting better education, increasing job opportunities and developing economic empowerment for the disadvantaged groups (Van der Berg 2002). In order to reduce violence and crime and improve social aspects of neighborhoods, a sense of community spirit should be nurtured (Barbarin 2003) . Adolescents are key stakeholders in the community and as such, they contribute to creating a favorable environment that ensures adequate development for themselves and for future generations (Chawla 2001a; 2001b; 2002; Chawla and Driskell 2006) . In this study, the proportion of adolescents reporting a strong community spirit was relatively low (below 40 percent), suggesting that improvement is needed. Community atmosphere (trust, happiness, liveliness, community spirit) could be improved through grassroots programs, community engagement and empowerment. Key informants in the community (community leaders, parents, government officials, etc.) could nurture a sense of responsibility among community members and promote collective action to solve common neighborhood problems (Chawla 2001a; 2001b; 2002; Chawla and Driskell 2006) .
A willingness from the government to incorporate the views of these adolescents when implementing policy is essential (Chawla and Driskell 2006) . The key differences that have been highlighted by adolescents are economic factors both in the neighborhood and school environments. Thus policy makers need to design initiatives to reduce the economic differences between the different population groups and between Johannesburg and Soweto. The fact that a gradient exists in the scale of problems in the neighborhoods and schools opens up the possibility for some neighborhoods to act as role models for others and for policies to draw on pre-existing frameworks. Endnote i. Ethical approval was granted by the ethics committee of the University of the Witwatersrand (Protocol number M980810), South Africa, for primary data collection. The primary caregiver gave written informed consent for their child to participate in the assessment and the adolescent provided written assent or consent if aged 18 years or more. Ethical approval was also granted by the ethics committee of Loughborough University, UK (Generic protocol G08P9) for clearance for secondary data analyses of the cohort data. 
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